Free radical production from normal and adriamycin-treated rat cardiac sarcosomes.
The production of hydroxyl radicals in rat myocardial sarcosomes treated with adriamycin was demonstrated by the electron spin resonance technique of spin trapping. Using the spin trapping agent 5,5-dimethyl-1-pyrroline-N-oxide (DMPO), the formation of a hydroxyl radical spin adduct was observed in adriamycin-treated rat heart sarcosomes with NADPH as co-factor. Oxygen, NADPH and sarcosomal protein were absolute requirements for hydroxyl radical production. Hydroxyl radical spin adduct formation was not inhibited by the metal ion chelators diethylenetriaminepenta-acetic acid (DETAPAC) or desferrioxamine, or by addition of superoxide dismutase but could be inhibited by addition of catalase and high concentration of the hydroxyl radical scavengers mannitol and N-acetylcysteine. Hydroxyl radical production in adriamycin-treated rat myocardial sarcosomes appears to arise from the reductive metabolism of adriamycin by an NADPH-dependent quinone reductase--NADPH: cytochrome P450 reductase; the reduced quinone (semiquinone) reduces oxygen to hydrogen peroxide, probably via superoxide, although this was not detected. The hydrogen peroxide appears to react directly with adriamycin semiquinone, although involvement of traces of iron in a Fenton type of reaction cannot be excluded. From the observations it is suggested that adriamycin-induced cardiotoxicity is an oxidative pathology arising from intracellular generation of relatively high levels of hydroxyl radicals.